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PROBIJiM TO Bl: SOLMiH: To improve an anti-bending strength of a 
semiconductor chip. 

SOLUTION: A semiconductor wafer 1 is diced so as to ha\'e cut parts la 
therein, the cut parts 1 a are etched to remoxe a surface layer lb thereon and to 

eliminate defects such as chipping or ciystalline defects fomied in the cut " , 

parts la therefrom. As a result, an anti-bending strength of semiconductor r^'^ ->2 

chips obtained by separating the wafer 1 can be impro\'ed. < 
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[Detailed Oescription of the Imention] 

joooi] 

| The technical field to which mwntion belongs] lispeeiallv this mventuMi is applied to removal of the defect formed of dicing 

abotU a semiconductor manufacttinng lechnologn-. and relates to etVeetn e technology, 

[0002] 

[Description of the Prior An| the technology explained below -- this invention -- research - it faces completing, this invention 
persL>n inquires, and the tuilline is as follows 

1 0003 1 Cutting of a semiconductor w afer is performed at the dicing process of a semiconductoi- manufacturing ]M-ocess 1 lere. a 
grid-like end slot is fomied eoiresponding to the field of each semiconductor chip. 

foOOT] In addition, in dicing, the indetemiinate fonn fractui-e (K.^VKH) called chipping to the edge of a cutting line mav arise, and 
the cutting methods, such as a step cut and a bevel cut, are used as a cure to this chipping, 

1 0005] 1 lere. the cutting methods, stich as a step cut. a bevel cut. etc. in dicing equipment, are indicated bv Kogvo Chosakai 
Publishing Co.. Ltd. Issue. "VLSI manufacture and a testing-de\-ice guidebook <199S Ldilion>. and an eleclionic material 
.separate volume (No\ember. 1997 issue separate volume)", and 23-25 pages, for example. 
[00061 

[Problem(s) to be Soh'ed by the Invention | However, let it be a problem for it to be difficult to remove a chipping, a cn stal 
delect, etc. completely m the step cut and bevel cut m dicing equipment of said technolog\ . 

[0007] The puipose of this in\'ention is to offer the fomiation method of the semiconductor chip w hich aims at impro\ ement m 
the anti-chip box intensity of a semiconductor chip, and the manufacture method of the semiconductor de\ ice using it. 
[OOOS] The other jninKises and the new feature w ill become clear from description and the accomiianving draw mg of this 
specification at the aforementioned row of this in\ ention. 

1 000 9] 

[Means for Solving the Problem] It will be as follows if the outline of a typical thing is brielly explained among inx'ention 
indicated in this application. 

[00 10] That IS. the fomiation method of the semiconductor chip by this inwntion has the process which cuts a semicondtictor 
wafer and fomis a grid-like end slot, and the process which ********** the cutting section of the aforementioned semiconductor 
w afer ftMiiied of the aforementioned cutting, and remove the surface laver of the aforementioned cutUng section, and ma> impro\e 
the anti-chip box intensity of the semiconductor chip which remo\ es the aforementioned suiface la\ er ol'the aforementioned 
cutting .section, and is fonned trom the aforementioned semiconductor w afer, 

|001 1] Therefore, a ciTstal defect is i-emovable bv *** + ******ing the ctitting section bv ctitting (dicing) of a semiconductor 
w afer, and renun ing the surface laver of the cutting section. 

[OOI 2] f unhennore, since the edge side foiTued in the cutting section can be deleted, while being able to ease the stress 
concentration to this edge side, the crack fomied m the front face can also be shaved off. 

[0013] By this, a cn stal defect can be remo\-ed, the stress concentration to an edge side can be eased, consequentl; impro\ emeni 
in the anti-chip box intensit\ of a semiconductor chij) can be aimed at. 

[OOUJ Moreo\'er. the manufacture method of the semiconductor de\ice b\ this nncntion The ^)roce.^^ loi which tiic 
semiconductor waler with w hich tw o or more semiconductor chips which ha\'e a semiconductor integrated circuit w ere formed 
using the fomiation method of the aforementioned semiconductor chip is prepared. The process w hich cuts the aforementioned 
semiconductor w afer and forms the end slot of the shape of a grid eoiresponding to the aforementioned sennconductor chip. 1 he 
process which **********s the cutting .section of the aforementioned .semiconductor wafer fomied of the aforementioned cutting, 
and renio\ es the surface la\ er of the aforementioned cutting section. The j^rocess into w hich each aforementioned semictMiductor 
chip IS made to sejiarate from the aforementioned semiconductor w afer. It has the process which connects electricall\ the process 
w hich joins the aforementioned .semictmductor chip and chip supporter material, and the lead section electrically connected to the 
surface electrode and external lennmal of the aforementioned semiconductor cliip. B\- the albrementioned etching, the 
aforementioned surface laver of the aforementioned cutting section of the aforementuMied semiconductor waler is renio\ed. and 
the anti-chip box mtensilv of the aforementioned semiconductor chip mav be improved 
|()015[ 

Ifjnbodiments t^f the hnenluMil 1 lereafter, the gestalt of operation of this nnention is explained m detail based on a draw mg 
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|(hU(^| The cotnposuion schematic diagram show ing an example of the strucUire c^lThe important section of Jicmg equii^ment 
where drawing 1 is used for the Ibmiatum method of the semiconductor chip of the gestaU I operation of this nnenlion. iCicstaU 1 
of operation) The pailial perspeclne diagram which drawing 2 fractures a pail of example of the state of the semiconductoi waler 
at the time of the dicing In the dicing equipment shown m drawing 1 . and is shown. The composition schematic diagram showing 
an example of the structtire of the important section of an etching svstem where drawing 3 is used tor the Ibnnation metlu)d ot the 
semiconductor chip of the gestalt 1 operation of this invention, Drawing 4 is TCP (Tape Canier Package) which is an example ot 
the semiconductor device manufactured using the manufaclure method of the semiconductor de\ ice of the gestalt 1 operation ot 
this nn ention It is the cross section showing structure. 

juor] The fomiation method ol'lhe semiconductor chip 2 of the gestalt 1 this operation Bv cariA ing otit the dicing (cuumgi ol lhe 
semiconductor wafer 1 . +** + + * + + *+ing after that cutting section la tbmied of dicing to the semiconductor water 1 which 
perfomied this dicing, and renuwmg surfacedaver lb otThis cutting section 1 a The detect (tor example, defects which are the 
mdetenmnate torm tVacture i K.-VKl: ) produced m the edge side i^'a cutting line bv dicing, such as a chij^ping and a cn stal detect ) 
lomied m ctittmg section 1 a of the semicondtictor w alcr 1 is removed. Improvement in the anti-chip box mlensitv of the 
semiconductor chip 2 (re^le-r to draw ing 4 ) which is made to separate from the semiconductor w afer 1 and is acquired bv this is 
aimed at. 

[00181 I'lnsi. the structure of the important .section of the dicing equipment u.sed by the fomiation method of the semiconductor 
chip 1 of the gestalt 1 this operation shown in draw ing 1 is explained. 

[0019] The table 3 installed the important section of the aft)rementioned dicing equiiiment su^^ports the >emicoiKhi.KM \\a!ci . 
shown in drawing 2 by chucking, and free [ movement m the XY direction ]. The ultra-thin cutting edge 4 which cuts circuit 
ttmiiing lace Ic of the semiconductor wafer 1 w hich earned out high-speed rotation and was suj^ported on the table 3. It is 
constitiited bv the spindle 5 supported possible [ high-speed rotation of the ultra-thin cutting edge 4 |. the nozzle 6 w hich sui^plics 
cooling water 7 to ctitling section la of the semiconductor wafer 1 during cutting, and the control section 8 which controls the 
rotational speed of the ultra-thin cutting edge 4. nun emenl magnitude, the nun ement magnitude of a table 3. etc. 
[0020] In addition, at the dicing process, as shown in draw ing 3 . the adhesive w afer tape 9 (it is also called a dicing tape) is stuck 
on Id of the rear face, the penphen' section is stuck on the ring-like frame fixture 10, and this water tape 9 is held, so that the 
semiconductor w afer 1 may not be distributed alter dicing at each semiconductor chip 2. 

[0021 1 fherefore. the semiconductor wafer 1 is tlxed on the wafer tape 9 stuck on the frame tixturc pt. it is con\ c\cd b\ (lie 
dicing process m this state, and the semiconductor wafer 1 is further arranged and con\-eved on the wafer tape 9 also to the 
etching process after a dicing process. 

|0022] Therebv, it is made to coirespond to two or more chip field 1 e (to refer to draw ing 3 ) of the semicondtictor w afer I w ith 
whicli the semicondtictor integrated circuit w as fomied in each using this dicing equipment, and cuts with a dicing process m the 
shape of a grid, and cutting section la which is a slot is fonried at it. 

1 0023] Then, the structure otThe important section of an etching svstem used by the fomiation method of the semiconductor chip 
2 otThe gestalt 1 this operation shown in drawing 3 is explained, 

[0024] The etching svstem of the gestalt 1 tif this operation is the thing of a wet fomiula. the important section The relation stage 
1 1 installed supjxirt the semictMiductor wafer 1 by \'acuum adsoiption etc.. and free [ rotation ]. It is constituted during etching b\ 
the control section 14 w hich ctMilrols traverse speed, movement magnitude, etc. of the mo\ e nozzle 13 w hich su]iplies an elchiiig 
reagent 1 2 to cutting section 1 a of the semiconductor w afer 1 supported by the rotation stage 1 1 . and the rotational speed ot the 
rotation stage 1 1 and the move nozzle 13. 

[0025] Thereby supporting the semiconductor wafer 1 fomied of dicing by the rotation stage 1 L and rotating this rotation stage 
1 1 at predetemniied speed, the aforementioned etching ,system supplies an etching reagent 12 from the move nozzle 1 3 to cutting 
section 1 a of the .semiconductor wafer L and *** ++**++*s cutting section la. 

[0026] In addition, the stiif ace- layer lb co\'ers a depth of about 2 micrometers by etching, and cutting section la is remoxed, and. 
therebw can remove defects formed in cutting section la, such as a chipping and a ciyslal defect (a cnstal defect is tbrmed m a 
depth of about 1 -2 micrometers). 

|0027] the etching reagent 12 used here by the etching svstem in the fomiation method of the semiconductor chip 2 olThe gesuiit 

1 this operation - I IF and 1 1N()3 Or PI2 S()4 etc, - it is mixed liquor [ for example. 1 

[0028] Next, the formation method of the semiconductor chip 2 of the gestalt 1 this operation is explained. 

[0029] In addition, after fomiation of the semiconductor chip 2 of the gestalt 1 of this operation perfomis dicing (cutting), it 

etches. 

|0030] Moreo\ er, betbre etching using the etching system shown in drawing 3 . preferabh , in the process m front of dicing, the 
protective coat (strong resist film [ as opposed to / the aforementioned etching reagent I 2 / Vov example. | ) to the aforementioned 
etching IS fonned in circuit tbmung face Ic of the semiconductor w afer 1. and dicing and etching are peiibmied in this stiite. 
[003 1 1 ITr.st. the .semiconductor wafer 1 with which Id t)f the rear face was stuck and fixed on the water tape 9 which the 
semiconducttM- integrated circuit w as Ibmied in each chip field le. and was stuck on the ring-like frame fixture 10 is prepared, and 
this semiconductor w afer 1 is caiTied m m the dicing equipment show n in drawing 1 

[0032 1 Then, the semiconductor wafer 1 is cut using dicing equipment (dicing), and cutting section la which is a gnd-hke end 
slot IS tormed. 

|(K)33 I That IS. earn ing out chucking on the table 3 sht)w ing the semiconductor wafer 1 w ith which the atbrementioned lesisl tilm 
was ajiphed to circuit fonning face Ic in drawing 1 . and controlling the rotational speed of the ultra-thm cutting edge 4 (it is also 
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called a blade K the movLMiicnt magnitude of a table 3. etc. bv the control section S. as shown m drawing 2 . cooling uatei ^ is 
made to breathe out from a no//le i\ and cutting section 1 a which is a gnd-hke end slot is fonned 
1 0034 1 Therebv. each chip field le is classit'ied. 

1 003 5 1 It con\ evs in the predetemimed pail of an etching svslem w hich picks out the semiconductor w afer 1 Ironi the dicing 
equipment shown m drawing 1 after a dicing end. then is shown in drawing 3 . and cutting section la of the semiconductor ualei 
1 IS etched there. 

[00361 t-irst. the semiconductor w afer 1 is fixed bv \ acuum adsoiplion on the rotation stage 1 1 

10('37] then, the control section 14 -- the discharge quantitv of the etching reagent 12 from the rotational speed of the rotation 
stage 1 1 , the mo\ emenl magnitude of the move no/zle 1 3 and speed, and the nun e no/y le 1 3 etc. -- controlling -- tiie stirface 
(circuit fonning face Ic) whole of the semiconductor wafer 1 -- almost -- homogeneitv -- an etching reagent 12 -- supplv 

it IS made like and cutting section la of the semiconductor wafer 1 is ** + *** + ***ed bv the etching reagent 12 
|(Kt3S| This removes surface-laver lb of etitting section la. 

1 0030 1 m addition, the etching reagent 12 used here --HI- and 11N()3 Or 112 S()4 etc, -- it is mixed liquor and etching 
temperature is ordman temperature [ for example, ] 

|0ti4()| Moreover, beforehand, since the ]^rotecti\'e coat (slrtmg resist film ( as op]X)sed tei / an etching reagent 12 / for example. 
]) to an etching reagent 12 is fonned. onlv eiitling section la which an etching reagent 12 did not ********** m circuit fMniniL: 
face 1 c. and was exposed by dicing ** + **+****s to circuit fonning face Ic of the semiconductor w afer 1 

[1)041 1 Therebv. surface-laver lb with a thickness [ in cutting section la ] of about 2 micrometers is removed, and defects fonned 
of dicing, such as a chipping and a eiystal defect, can be removed. 

10042] Consequentlv. the anti-chip box intensity of the semiconductor chip 2 (reter to draw ing 4 ) w hich is made to separate Irom 
this semiconductor w afer L and is acquired can be raised. 

[0043] Then, the semiconductor wafer 1 is washed using the washing section (howewr. other washing stations when the etching 
svstem show n in drawing 3 is not equipped w ith the w ashing section) w ith which the etching system show n in drawing 3 is 
equipped. 

[0044] Here, pure w ater w ashes the semiconductor wafer 1 , for example. 

[0045 1 Next, the manufacture method of the semiconductor device of the gestalt 1 this tiperation is explained. 
[0040] In addition, the manufacture method of the aforementioned .semiconductor device explains the case of TCP 15 show n m 
draw mg 4 w hich is the package of a thin fonn as an example of the aforementioned semiconductor device w ith the gestalt 1 of this 
operation using the fonnation method of the aforementioned semiconductor chij^. 

|0()47] Although 'fCP15 of the gestalt 1 of this operation here is effective when it is used for IC (Integrated Circuit) card which is 
the thin fonn product which embeds a semiconductor device and is fonned in a card, the use is not limited to the aforementioned 
IC card. 

|004S] First, the lead section 16 (chip suppoiter material) which will connect w ith pad 2a (surface electrode) of a semicondtictor 
chip 2 electricallv through a bump 17. and w ill support a semiconductor chip 2 through the bump 17 of a parenthesis if the 
composition of TCP 15 is explained, The thin film wmng tape 19 on which the external lead 18 w hich is the external tenumal 
connected w ith the lead section 16. and the lead section 16 and the external lead 18 were established. It consists e)f the closure 
section 20 w hich closed and fonned circuit fonning face Ic of a semiconductor chip 2. and the lead section 16 w ith the resm lor 
closure, and the dam section 21 which prevents detluxion ol'the aforementioned resin for closure at the time of closing bv potting, 

[0049] In addition, the thin film winng tape 1 9 is formed for example, on a polyimide tape etc. and the aforementioned resm for 
closure is a thennosetting epoxy resin etc, 

[0050] Next, the manufacture method of TCP 15 mcluding the fonnation method of the aforementioned semiconductor chip 2 is 
explained. 

[(■)05 1 ] In addition, about the procedure at the time of acquiring a semiconductor chip 2 Irom the semiconductor w afer 1 including 
tile dicing process explained w ith the gestalt 1 of this operation, and an etching process, since it is completelv the same as the 
fonnation method of the aforementioned semiconductor chip 2, the duplication explanation is omitted, 

[0052] That is. the semiconductor chip 2 which ++*+******^.j ^j^j fonned cutting section I a by dicing by the fonnation method 
of the aforementioned semiconductor chip 2 is prepared. 

[0053] Then, chip mounting (it is also called pellet bonding) which joins a semiconductor chip 2 and the lead section 16 w hicli is 
chip supporter material is peifonned. 

[0()54] In the case of *f CP 15, the bump 17 and the lead section 16 of the thin film wiring tape 19 which cairied out temporan 
fixation are lomed to pad 2a of a semiconductor chip 2 electncally and mechanically by thennocompressitm bonding 
[00551 ^"i<^^^ ^1^^^ section 16 which is an inner lead, and the external lead 18 which is an external tennmal are connected 
clcctncallv bv this, it means that the external lead 18 w as electncallv connected w ith pad 2a of a semiconductor chip 2 
(0056 1 Then, using the aforementioned resin for closure, by the potting method, the resm seal of circuit fonning face Ic of a 
semiconductor chip 2 and the lead section 16 is peiionned, and the closure section 20 is fonned. 

[0057] Furthennore. the thm film winng tape 19 including the external lead 18 is cut m a predelennmed part, and manufacture of 
TCP 15 IS completed, 

|()0581 TCP 15 with the semictmductor chip 2 which removed surface-laver lb uf cutting seclion la bv dicing, and aimed al 
improvement in anti-chip bt>x intensitv by this can be manufactured. 



0*6 
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1 0(15^)1 According to ihc fomiation method of the semiconductor chip 2 of the gestalt this operation, and the manulacture method 
of rCIM 5 ( semiconductor device) using it. the following operation elTects are acquired 

jOOoo] That IS. a cnstal delect is removable bv + + + ** + ****ing cutting section la of the semiconductor water 1 tonncd ol\;uuiiic 
(dicing), and remo\ing surtace-laver lb of cuUmg section la. 

[00(1 f] bunhermore. since the edge side fonned in cuUing section la can be deleted, while being able to ease the stress 
concentration to this edge side, the crack tbnned in the front tace of cutting section 1 a can also be shaved otf 
|()()(>2] Tiierefore. since the aforementioned cn.sial defect can be remo\'ed and the .stress concentration to the aforementioned edge 
side can be eased, improvement m the anti-chip box inlensitv of a semiconductor chip 2 can be aimed at, 

[0( }(S3| Moreo\'er. dispersion in the anti-chip box intensity of the semiconductor chip 2 w ithin the same w afer can be reduced bv 
**** ++****]ng cutting section 1 a of the semiconductor wafer 1 . 

|( )()(i41 burthermorc. generating of a crack can be prevented, when the extenial force of .specification w ithin the limits is added 
also to TC1M5 (semiconductor de\'ice) which is a product, since imiiro\ement m the anti-chip bo\ intensit\ of a semiconduLUM 
chip 2 can be aimed at. 

[00(0] Moreover, since improvement in the anti-chip box intensity of a semiconductor chip 2 can be aimed at. siiecitication ot a 
withstand load can be enlarged in f CP 15. 

\OOGG] Furtheniiore. the element of circuit fonnmg face Ic of a semiconductor chip 2 can be protected by etching, after fonnmg 
the i^rotectn e coat to etchmg in circuit fomiing face Ic of the semiconductor w afer 1 . in case it etches. 
[00(>7] Thereb\', the yield of a semiconductor chip 2 can be improved. 

[00o8] (Ciestalt 2 of operation) Draw ing 5 is the composition schematic diagram showing the structure of the impoilant section of 
the dicing equipment used for the fomiation method of the semiconductor chip of the gestalt 2 operation of this mx ention. 
[00o9] The fomiation method of the semiconductor chip 2 of the gestalt 2 this operation etches cutting (dicmgV 
1 0070] 'fhat is. the fomiation method of the semiconductor chip 2 of the gestalt 2 this ojieratKM) perfonns the aforementioned 
cutting and the aforementioned etching simultaneouslv to the fomiation method of the semictMiductor chip 2 of the gestalt 1 
operation having etched after cutting (after dicing). 

[0071] I herefore, the dicing equipment used for the fomiation method of the semiconductor chip 2 of the gestalt 2 this operation 
supplies an etching reagent 12 to cutting section la of the semiconductor water 1. breathing out and canying out the dicing of the 
etching reagent 12 instead of cooling w ater 7 (refer to draw ing 2 ) Irom a no/./le 6. as shown in draw ing 5 , and the etching 
reagent 12 senes also as cooling of cutting section la. 

[0072] That is, w hile also controlling the discharge quantitv of the etching reagent 12 from a no/./le 6 and fomimg cutting section 
la bv the control section 8. controlling the rotatitinal speed of the ultra-thin cutting edge 4, the nuwement magnitude of a table 
etc. the etching reagent 12 is simultaneously supplied to cutting section la. 

[01)73] fherebv, the dicing equipment shown in draw ing 5 is equipment which can be earned out to sen e also as dicing and 
etching of cutting section la. 

[0074] The semiconductor wafer 1 is washed like the case of the gestalt 1 of operation alter the dicing end including etching using 
pure w ater etc. 

[0075] In addition, the fomiation method of the semiconductor chip 2 of the gestalt 2 this operation and the manulacture method 
of the semiconductor device using it The procedure of etching of cutting section la fomied of the dicing of the gestalt 1 of 
operation It onlv transposes to the dicing midst (cutting section la is *+********ed replacing with and earning out the dicing of 
the cooling w ater 7 bv dicing equipment to an etching reagent 1 2) after dicing. About the fomiation method of the other 
semiconductor chips 2. and the manufacture method of a semiconductor device, since it is the same as w hat was explained w ith 
the gestalt 1 of operation, the duplication explanation is omitted. 

[01)76 1 According to the fomiation method of the semiconductor chip 2 of the gestalt 2 this operation, and the manufacture 
method of the semiconductor de\'ice using it, the Ibllowmg operation effects are acquired. 

[0077] That is, cutting, (dicing) by etchmg, these processings can be perfomied elTiciently, consequently the tact time in the 
fomiation method of a semiconductor chip 2 and the manufacture method of a semiconductor de\'ice can be shortened 
[0078] In addition, about the operation elTect of others w hich are obtained by the Ibmiation method of the semiconductor chip 2 
of the gestalt 2 this operation, and the manufacture method of the semiconductor de\ ice using it. since it is the same as that ol 
w hat w as explained w ith the gestalt 1 of operation, the duplication explanation is omitted. 

[0079[ As mentioned abo\e, although in\eiition made by this nnention jxTson was concretely explained based on the gestalten 1 
and 2 of implementation of in\ ention. it cannot be overemphasized by this invention that it can change \'ariousl\' in the range 
w hich IS not limited to the gestalten 1 and 2 of implementation of the aforementioned in\ ention. and does not de\ iate from the 
suniman . 

[0080] Vov example, although the gestalten 1 and 2 of the aforementioned implementation explained the case w here cut circuit 
tbmiing face Ic t)f the semiconductor wafer 1 (dicing), cut to this circuit fomiing face Ic. and cutting section 1 a which is a slot 
w a.s fomied. vou mav * + + cutting section 1 a w hich earned out the dicing of the 1 d (refer to draw ing 3 ) of the rear faces 

w hich are a field of an opixisite side to circuit fomiing face 1 c of the semiconductor w afer 1 . and w as fomied in 1 d of this rear 
tace. 

[0081 [ That is. cutting section 1 a of the semiconductor wafer 1 which cut the .semiconductor wafer 1 at Id of the rear face 
(dicing), fonned m Id of rear faces cutting section la which is a gnd-like end slot, and was fomied of the aforementioned cutting 
IS +*********cd. and surface-laver lb of cutting section la is renit>\ed 
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[ooSZl III ^ti^*^ '^^i^"-^- ^^^^ ^^4^^' ^^^^"^^ Circuit tonnmg face Ic of the sciniconductor water 1 . on tlie table dieini! 

equipment, reverses the Iront reverse side of the case of the usual dicing, and the seniieonduetor wafer 1 . and is an anged at the 
time of dicing 

100831 That is. m ca.se the dicing of Id of rear faces is peilbimed. Id of rear faces to which Id of rear faces of the semiconductor 
w afer 1 w as tunied to the spmdle 5 side (uj^per pail) (turn to the circuit fonmng face Ic side on w hich the w afer tape 9 w as stuck 
downw ard). and thev w ere turned up is cut and cut w ith the ultra-lhin ctitting edge 4. and cutting section 1 a w hich is a slot is 
fomied m 1 d of rear faces. 

[00841 Cutting section la foniied in Id of this rear face is +*********ed like the method of the ge.stalt 1 c^peraUon after dicing 
[0085| hi addition, vou mav ********** cutting section la like the method of the ge.stalt 2 operation into the dicing of Id of rear 
faces of llie semiconductor wafer 1. That is. vou mav **********. caiiTing out the dicing of the Id of the rear faces 
1 0086 1 In order to perfomi cutting and etching m Id of rear faces of the .semiconductor wafer 1 . it becomes unnecessan thereb\ 
to fonn the protectne coat to circuit forming face Ic before etching. 

[00871 C'onsequeiUlv. since the process of this prolectn'e coat fomiation can be deleted as compared w ith the case where a 
protective coat is fomicd to circuit fomiing face Ic before etching, the increase in etriciencv of cutting and etching can be attained, 
and. therebv, a tact time can be shortened, 

[0088] In addition, since cutting is perfomied to Id side of rear faces of the semiconductor wafer 1 bv cutting the semiconductor 
wafer 1 at Id of rear faces, and **********ing cutting section la of the .semiconductor wafer 1 fomied of this cutting, the wafer 
tape 9 is stuck on circuit fomiing face Ic of the semiconductor wafer 1 

[0089] Consequently, the element of circuit fomiing face Ic can be protected on this wafer tape 9. 

[OO'HI] Moreoxer. in the method of earning out the dicing of the Id of the rear faces, m case the aforementioned etching is 
performed, the whole of Id of rear faces is +***+*****ed. and suiTace-laver lb of the whole rear face may be removed, 
|O0^M 1 Therebv. suiiace-laver of Id of rear faces of semiconductor wafer 1 lb can be remtwed. and the cn'stal defect fomied m 
1 d of rear faces of the semiconductor w afer 1 can be removed, 

10092] Consequently, the anti-chip box intensity of a semiconductor chip 2 can be imj^roved funher. 

[0093] in addition -- although the gestalten 1 and 2 of the aforementioned implementation explained the case w here used an 
etching reagent 12 and cutting section la was **********cd after dicing or into dicing - as the substitute of an etching reagent 
1 2 CF4+02 Or Sb^6 etc. -- you may use etching gas 

[00*M] In this case, etching is peifomied at about 50-100 degrees C. and the neutralization gas lo the albrementioned etching gas 
is used at the time of w ashing. 

[OO'LS] In addition, when etching gas is used, the same operation elfect as the gestalt 1 of the aforementioned implementation can 
be acquired. 

|00'»b] Morccwer. although the gestalten 1 and 2 of the aforementioned implementation explained the case w here it etched hy 
using an etching reagent 12 after dicing or into dicing, you may etch cutting section la of the semiconductor water 1 with the 
spatter method by the ion of ineit gas like the gestalt of other operations show n in drawing 6 

100'^7] In this case, since an anisotropy can be used, as it is shown in draw mg 6 . the spatter paiticle 23 does not need to collide 
circuit fomimg face Ic witb circuit fomiing face Ic of the semiconductor wafer 1 by using the mask 22 for wrap spatters, and tiie 
sjiatter pailiclc 23 does not need to fomi protectn'e coats, such as a resist film, on circuit fomiing face 1 c m order to collide 
linearly to the semiconductor w afer 1 . 

[00'J8j Therefore, as well as the case of rear-face dicing since it can delete the process of prolectn'e coat fomiation. the increase 
ill etficiencv of cutting and etching can be attained, and, thereby, a tact time can be shortened 
[0099] fTirthemiore, multiple-times use of the mask 22 can be can ied out. 

[0100] Moreowr, although the gestalt 1 (it contains w hen etching alter dicing by rear-face dicing) of the aforementioned 
implementation explained the case where dicing and etching were peifomied using separate equipment, the etching section is 
prepared in dicing equipment and it is good for it also as eciuipment with the dicing section and the etching section. 
[0101] That is, dicing equipment mav be a consistent processor which +*********s cutting section la by dicing, after 
peiibmiing dicing. 

[0102] Moreo\'er. although the gestalten 1 and 2 of the aforementioned implementation took up and explained TCP 1 5 as an 
example of a semiconductor device The aforementioned semiconductor device **********s cutting section la formed of dicing, 
and the surface-laver lb is renuwed. by this if the semiconductor chip 2 which raised anti-chip box intensity is incoiporated - 
COB (Chip On Boai d) and CSP (Chip Scale Package) etc. - you may be other semiconductor dex ices and may applv to a bare 
chip .shipment article further 
[0103] 

[Iiffect of the Invention] It will be as follow s if the elTect acquired by the tvpical thing among nn ention indicated m this 
application is explained bnetly. 

|0104] (1) Bv ********++ing the cutting section of the .semiconductor wafer fomied of, cutting (dicing), and removing the 
surtace laver of the cutting section, a ciystal defect is renitn able, P urthemitire. since the edge side fomied in the cutting section 
can be deleted, the stress ctmcentration to this edge side can be eased. Therebv. inipixn ement in the anti-chip box mtensitv o! a 
semiconductor chip can be aimed at. 

10105] (2) B\' + + * + **** + + in^ the cutting section of. semictMiductor wafer, dispersion in the anti-chip lx>x intensitN ot the 
semiLonductor chip w ithm the same w afer can be reduced, burtliemiore. generating of a crack can be prevented, w hen tlie 
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cxtcnuil force of specification withm the limits is added also to the setiiiconductor de\ice which is a ]M-v>duct. since iniiM. >\ cn.c::' 
in the anli-chip box intensitv of a seniieonduetor chip can be aimed at, 

|()1()(^| (V) Since iinprovemenl in the anti-chip box mtensitv of. semiconductiM- chip can be aimed at. specification ol a withstand 
load can be enlarged m a semiconductor dcMce, 

|()10^| (4) Bv etching perfomiing . dicing, these processings can be perfonned etficientlv. conseqiientlv a tact lime can be 
shortened. 
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[0081 ] -^-^i5*>, flt'^.T.v'M ^^(r>mm 1 d 

'CflMI ( :^ ^ ) L'C SiBf 1 d ttST-Vc^oW 0 rST 

^i^'y x^N 1 c7)1?MiJgii 1 a $-x -y ;^LX WJSP 1 
a CO^mm 1 b 5: mJi-t^ h COX'h h , 
[0082] ^o:m^ '>x>'N7"— y"9{i, 1'^^^i'^x>'^ 

[ 0 0 8 3 ] '-Ji 19 . Sffl 1 d(Dy-i yy {:tr'j mz 
{1, T^it;'>x/'MC0«lSil d^Xb-> 1-71 ( I. 

AlzX '.. 'C WB'l t 'C m 0 ?»-C-#) -& l3Jffl^3? 1 a SrKrSi 1 d 
[0084] y ^ »ym:, •l(^:>^\bi 1 <1 (,zmii(.t^titz 

mm^ 1 .1. ^ , 'Mmmm i i'.) ^ ii^ t P\mz l x x y 

[ O 0 8 S ] *i , ?#(*:'■■/ X --M tfn 1 d (7)^ -f "30 



2 0 0 0 9 1 2 7-1 

1 0 

>y^iz:mmm 2 c^)ijiktmmz lx tum.^e 1 m 

X y >' ^' LT t i t ^ . . 3?fln 1 <) ?r y^ i- >' 

^' L^Sr/Zf^x .y -7->^ LT t. ,t V ^„ 
[ O 0 8 (> ] vli-Lt.J: 0 , xVN 1 1 d 

i•^V»T^?JfflfcX■y-7->•^'fc /^^-i"^, X-y if-y^nij(7) 

HffSffMM 1 <: tcjlr^ L Twffil5B5!cf:)?BE£^^7 T'il^A'^'t 

[0087] 'e<?)*A3K. X y -:r^>'^mft::luJRfil^)'S.ifii 1 
i^*tLT«»7)BJi!t^tf ')%A-i:itK[LT. icoft.^ 

iSigj^coTfi^^m^T ^' ^ mui.itf^:r. y f > x 

c7)»!l4^'ft?rl2d.&<rt*'T'^. ^ntciO, ^^b^-fA 
^5SJeT-&^„ 

[0088] 4'-#i*:''/xyN 1 irmS 1 dT'Wrt'J 

L , z mmiiz i T $ tifz ^mi^^y x > m owh'i 

dffl|t:ifci^TWffl*nri7ix-&^ca6. t#f*c''/x^N 

1 c^ms^m^mi c^ti-'/x^N-f— r9*W't$ix-&. 
[0089] ^<7))ei*. .rt'j'^xVNf— rgfciOSJfS 

[0090] ^ , mm \ d^y^ i^yy^hhmzii 

\^X. Hli[lx.yf->i5'-5'tjr-3l^{c. 4SiHl diO^«=$-x 
>y^>-XLTlSffii4>f*:<7J*BS)a 1 b ?r^-*LT i> J: t^.. 
[009 1] .riLdJ: 0. ^^^3,f\icr>mi \ dco 
:ik&m 1 b ^l^i-i .1, ^ i: *iT-3' , ^Mi^'y x^M 

m 1 d i,zmt&i^titziHShxm^j:t'tmMX'^ h . 

[0092] -e^Ofcai, T-«<+:f- ■yy2<r>mfxmS.^ 
(^tclfiI±T-d.|>„ 

[ 0 0 9 3 ] ^ii. fjISgettiO^JS 1 . 2T'{i. 

yytkifzityA > > x^Jt^x-yf-y^^a i 2S■l^§^^T 

^?Jffla51 a^X.y-7-> X-^-SJ^^ittf5ILfjAi, X y^- 
>-Xa[l 2c7)fti?0i: LTCF4 +02 iJttiSKo ^ 
t' COX y >':?^y/x Sr mt, >T t> J: V \ 

[00 94 ] vl<73«>^. x-y^^-j/ti. mtU. 5 0 — 
1 0 0'CSJgT'17i;>ix, ifc. m»^t(,zii^ mfSeJ^ y^ 
yyfJ:x\,znL,x<r>f^mf}:^^m^^i>. 

[ 0 0 9 5 ] >5r^3, X -y f-^x"y/x5-fflv»fcl^t::t. , m 

[0 09 6] itz. mtm\t(^Bm \ , 2T'«i. y^>- 

yymttzl,iy^ > yi\Hza: y^yym. l 2 SrWi^T 
x.'yf-yyi'ilo^^rPiirmnLtztiK l2d 6 .Tx^ffecoy^ 

A^(: .t T t ^i^^;'^ X / M COmnm 1 a cox y f - > X 

[0097] ^cOM;-^, W:^rttSrfiJfflT'^ I2d6 
(c^Tx-rJ; ^ tc:. .x^N" y ^'fiT 2 3(i. t#*+:'>x''N 1 (3 

>i:^LTi&»icffi??sT^.f.-4^, Mmmmi <-^?S')x 

M- .y :5'fflc7.)VX^ 2 2 ^Jfllr C t t^.t , X/N' y 

1^2 Hj-T^Vt^^ tJ^ 1 c7.>MfftirMlfii 1 <■ \,z.w^-^^- 



( 7 ) 

1 1 

[0098] Lrz-f)^->x . "Rmv^ i^y^c)tii<^b Wtt 

[ 0 0 9 9] ? ^ 2 2 J-^jaiulf-fe/n-^ -S. >! i; 

[0 1 on] ^fc. H>iSi:iL'j566')}f^® 1 {-mnyM^y^:^ 
[0101] -r^xhib^ i^yy^mtK 

•^-^ -MMPi€-^t:-*)'5 T ,1: V 
[0 1 0 2] ifc. frSB^Mi'm®! . 2Tii. 

isifw-e^fcL'c. TCP 1 5m'o±if'cm.mLtz 

i-ac .t 0 , iStff 5$ r&l h ?f -tirit^-^Wt-l- y V" 2 20 
aiil!^^t.i^"C'*)^t{±\ COB (Chip On Board) C S 
P (Chip Scale Package) ^:i;Vjfl!!COti*{*c34ffi'C#)'5 
r t J: < . (c . ALT ^ -y r }ii<gr\J?,t2igffl LT t J: 

[0 103] 

[0104] ( 1 ) . «rf5'j ( ^-f i^>-^) izj: ^wm^ 
titirmi^'^ X y \<7)immi::r. y^y-y Lxwms^<r)^ 30 

•C'f*^.. ^fJHija5W^;«;$ix^cx.yi/ifii5rH"J6^ 
iiA^r^ l)3t*'), icox-y i^'ffi^co|fc;>j^tti?:jg^-C'g: 
I,. imciO. ?^«:^-yr«{n;rr54J!g«[ti]±^ia?. 

[0105] ( 2 ) . r-mi^'y x^N WF^lJgP^ X .y f->' 
y-i'hZbl,zX 0 , R—^x^Nl^lT-iOY-jS^w-f- yroCL 

C , ^ ^> y (7)164^. SrPJjil.T' S . 

[0100] ( 3 ) . itmi^^' yy(^mm^m(^\''']i.^ 
i5d^ z t-fpx'thfziiy. rmw.wmzn\>^xftm^<^i\: 

[0 10 7] {A) . r-f >'>'i/^^Tt^^*^A»x-y-?-> 
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1 2 

mzm I ^ it r -f > > ^^i^^f )«^? ^oflijii^^) m^:'^^ 

[^1=55-c7)|tiHH] 

1 a mm 
1 b Mmm 

1 d « 

le f->y:r^i|i 

2 T-?if+.-^y7° 

2 a /N"-y F (*tfimfiE) 

7 ?^ai7K 
8 

9 ''/xVNT— 7° 

1 0 7^-A?fta 

1 1 lHlteXT-->'' 

12 x.-yi-yyi(i 
1 3 #I6yX;l^ 

1 A mm^ 

15 TCP (T-#*34ic) 

16 1; - FSf{ ( -1- y r AfSSUW ) 

1 7 ^N'x-rr 

1 8 ngpy-H i^hs^^f ) 

1 9 fWSggtHfeT— T 

2 0 

2 1 

2 2 V X 

2 3 Xyx-y^^'Pi-f^ 



(<S) 
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